The consequences of low back pain (LBP) for an individual can be generally described and measured on three different levels [6, 11, 25] Abstract The General Function Score (GFS) is a disease-specific instrument consisting of nine items focusing on strict physical activities of daily living. It is intended as an alternative to the more complex scores of disability (such as the Oswestry Disability Index), serving as a complement to the quality of life instruments in the study of low back pain (LBP). It was developed from an original 17-item questionnaire, of which 11 of the items were tested for criterion validity in an observer-supervised performance test. Two items were excluded from further analysis because of too low a validity. The remaining nine-item GFS was tested for construct validity, reliability, feasibility and responsiveness in six different cohorts: 297 patients with chronic low back pain (cohort 1), an age-and sex-matched control group of 287 randomly allocated Swedish citizens (cohort 2), three separate groups of patients admitted for surgery due to low back disorders (cohorts 3-5) and outpatients with spinal disorders (cohort 6). Correlations were tested with the Spearman Rank correlation coefficient, differences between groups with the MannWhitney test and the internal consistency with the Cronbach's coefficient α. The GFS total scores showed correlations of 0.78, 0.81 and 0.88 in the three aspects of the performance test. The response rate was 98.3-100%. The mean time to complete the questionnaire was 1.2 min. The internal consistency was 0.69 and 0.86 in cohorts 1 and 2 respectively. The test-retest correlation was 0.88. The GFS showed a high responsiveness to difference and change. The effect size was 0.82-0.96 in surgically treated disc herniation and 0.55-0.85 in spondylolisthesis. The GFS is a highly valid and reliable instrument with good responsiveness and feasibility, useful for evaluation of physical disability.
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The General Function Score: a useful tool for measurement of physical disability.
Validity and reliability
Several of these measures have lately been recommended for routine use in outcome studies of low back pain [10] . On the disease-specific level, the Oswestry Disability Index (ODI) [13] , the Roland Morris Disability Score [23, 24] and the Million Scale (MS) [22] all describe disability as a combination of physical disability and social restriction, which, together with measurement of pain, are combined in a disability index. For example, the ODI includes questions about ability to sit, stand, lift and walk (physical disability) and questions about social life, sexual function, travelling and personal care (social handicap) as well as a measure of pain [19] .
A disease-specific instrument strictly focused on physical activities of daily living, on the other hand, gives a picture of the purely physical restrictions inflicted by the disease. When used in combination with psychometric tests, it could serve to elucidate the relation between physical disability and psychosocial factors in the prognosis of low back pain.
Although the optimal scientific way of studying physical disability is to have each subject perform a set of specified tasks [28] , in the clinical setting this is impractical and time consuming. A self-completed questionnaire validated against actual performance could serve as an acceptable substitute in clinical outcome studies.
The objective of the present study was to evaluate a new score specifically aimed at measuring the physical disability by a patient-completed questionnaire, the General Function Score.
Materials and methods

The questionnaire
The original General Function Score (GFS) consisted of 17 items concerning physical activities of daily living: walk a flight of stairs; sit more than 30 min; stand more than 30 min; walk more than 30 min; go by car more than 30 min; lift more than 10 kg; lean over a basin; carry a bag of groceries; carry a suitcase; carry a small child; make the bed; vacuum clean; wash the dishes; make food; dress; put on shoes; run.
The items were selected and aggregated from several sources, concentrating on strict physical disability rather than more complex social activities. Suggested items were discussed and evaluated theoretically by the author group, resulting in the present 17 items, which we considered describe daily physical requirements in an acceptable way.
Three response alternatives, "can perform", "can perform with difficulty" and "cannot perform", were considered appropriate for scaling of the disability. This type of three-level scaling is used, among others, in the EuroQoL [12] . The response alternatives were scored as 0, 1 and 2. The total score is calculated as a percentage, where 0 represents no physical disability and 100 represents maximal physical disability.
Subjects
Cohort 1
Cohort 1 comprised 297 patients with chronic low back pain, selected for surgery. There were 51% women, mean age 45 years, range 25-65 years. This group completed the GFS, and also filled in questionnaires with the ODI and the MS.
Cohort 2
A general population sample of Swedish citizens was collected by random allocation by the Swedish Central Board of Statistics (SCB). A mail questionnaire, including the GFS and several sociodemographic questions, yielded, with two reminders, 278 completed questionnaires from 400 subjects (70%). The control group was age and sex matched relative to cohort 1.
Cohort 3
Cohort 3 comprised 28 patients with different low back disorders admitted for surgery at our department. They completed the GFS form on an average of 17 days (SD 15, range 1-60) before admission and again on the day of admission.
Cohort 4
Cohort 4 comprised another group of 21 patients, with different low back disorders, admitted to our department for surgery. They completed the GFS form 2-3 weeks before admission to the ward. On the day of admission they carried out a performance test supervised by an observer (physiotherapist). The tasks in the performance test were those described in the GFS, and the observer supervising the performance assessed the patient's functional disability following strict criteria, and completed a GFS form for each patient. After the performance test the patients again completed a GFS.
Cohort 5
Cohort 5 comprised 26 consecutive patients operated for lumbar disc herniation, and 20 consecutive patients who underwent posterolateral fusion for isthmic lumbosacral spondylolisthesis. Both groups completed the GFS questionnaire before and 1 year after surgery.
Cohort 6
Cohort 6 comprised 35 outpatients with spinal disorders, who completed the GFS questionnaire while being timed by a nurse.
Evaluation
Evaluation of the GFS followed recommended methods [3, 25] , outlined by Deyo et al. [7, 9, 10] , covering: sensibility, validity, reliability, responsiveness and feasibility.
Sensibility
The content validity, i.e. the relevance of the items and the appropriateness of the questionnaire relative to the study purpose and the patient population, was considered in the construction of the GFS scale. The 17 items were considered to reflect a representative perspective of daily physical demands of the population in general as well as of patients with spinal problems.
Validity
The criterion validity, i.e. how well the questionnaire items mirror real life tasks, was evaluated in the performance test carried out in cohort 4. The performance of the tasks was supervised by an observer (physiotherapist) and assessed following strict criteria.
A triangular model of three sets of GFS questionnaires for each patient was created, as recently suggested by Salén et al. [26] (Fig. 1) . The following correlations were calculated:
1. Pre-admission self-rating versus post-performance self-rating 2. Pre-admission self-rating versus observer rating 3. Observer rating versus post-performance self-rating For practical reasons, some of the items could not be performed in the ward, resulting in 11 items to be included in the test (Table 1) .
The construct validity, i.e. how the instrument behaves in comparison with other established/validated instruments, was also tested: as a correlation of the GFS with the ODI (n=289) and with the MS (n=293) in cohort 1.
Reliability
The reliability was tested in two ways.
1. The internal consistency of the GFS items was evaluated in cohorts 1 and 2. They were chosen because they both had large numbers of subjects. 2. A test-retest evaluation was performed in cohort 3, with a mean interval of about 2 weeks.
Responsiveness
The ability to detect clinical differences and changes after treatment was evaluated by testing four hypotheses:
1. Subjects with LBP have worse physical function than those without LBP. This hypothesis was tested in cohort 2, which was divided into two groups based on the presence of LBP (with LBP n=98, without LBP n=176, missing n=4). 2. Increasing age results in decreased physical function. This hypothesis was tested in cohort 2, which was divided into two age groups (≤45 years, n=145 and >45 years, n=128). 3. The presence of co-morbidity (any disease other than LBP) increases physical disability. The hypothesis was tested in cohort 2 (co-morbidity present n=58, no co-morbidity n=214).
Patients who have undergone discectomy for disc herniation
and posterolateral fusion for isthmic spondylolisthesis (cohort 5) show an improved physical function at the 1-year follow-up.
Feasibility
As an indication of the usefulness of the GFS, the response-rate (the rate of missing values) was calculated in all patient cohorts.
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GFS completed before admission GFS completed after performance test
Performance test
Physiotherapist completing GFS while observing individual performance Fig. 1 The triangular test model of the General Function Score (GFS) questionnaire Since the GFS scores are basically ordinal data, even though calculated as a percentage function, non-parametric tests were used in the statistical analysis. The internal consistency of the GFS was calculated with Cronbach's coefficient α [4] . To be acceptable, the coefficient should be at least 0.6. On the other hand, a very high value, approaching 1, indicates that several items are more or less identical, and may be unnecessary [2, 14] .
In the evaluation of construct validity, Spearman's rank correlation test was used to calculate the correlation between the GFS and the ODI and the MS. A correlation coefficient of at least 0.6 is considered acceptable [5, 15] .
The reliability was calculated, item per item, with percentage agreement between test and retest. The total scores were compared with the intraclass correlation coefficient (ICC) [8] . An ICC of 1 denotes total agreement without any measurement error, 0 means total absence of agreement between test and retest results.
To calculate the sensitivity of the GFS to clinical differences, the Mann-Whitney test was used to compare age groups and groups with/without LBP in cohort 2. The responsiveness to change (surgical treatment) was tested with the Wilcoxon Signed Ranks test in cohort 5.
To estimate the effect size of the responsiveness, we used two accepted, but different, methods: those of Kazis et al. and of Cohen. According to Kazis et al. [18] , the difference between pretreatment and post-treatment scores is used as the numerator. The denominator is the standard deviation (inter-quartile range, in calculations of ordinal data) of the pre-treatment score. Cohen [3] uses the same numerator, but uses the standard deviation (interquartile range) of the score change as the denominator. An effect size of 0.2 is considered to be small, and 0.8 or greater to be large [3] .
The statistical analyses were all performed using the Statistical Package for Social Sciences (SPSS), version 9.0.
Results
Step I
Criterion validity
Correlations between individual items in the same test procedures were all high, except for two items. The item "put on shoes" showed a very low correlation between the pre-admission and the post-performance self-ratings (0.023, P=0.92) and between the pre-admission self-ratings and the observer ratings (0.12, P=0.62) The other item, "run", showed a very low correlation in the comparison between the pre-admission and post-performance self-ratings (0.047, P=0.84). However, there was a significant, but not very high, correlation between the observer ratings and the post-performance self-ratings for both items (see Table 2 ).
The two above-mentioned items with low correlation were excluded from further testing, leaving nine items to be tested.
Correlations between the nine-item GFS scores in the three aspects of the performance test were all high (see Table 3 ). Step II
The results of the tests performed subsequently on the nineitem GFS were as follows.
Construct validity
The Spearman Rank correlation coefficient for the GFS with the ODI was 0.61 (P<0.001). The correlation with the MS was 0.54 (P<0.001).
Reliability
The internal consistency coefficients α of the items of the GFS in cohorts 1 and 2 were 0.69 and 0.86 respectively. In the test-retest analysis, the percentage agreement of the separate items ranged from 57 to 96% (see Table 4 ). The total median scores (inter-quartile ranges) were 50 (39-61) and 56 . The intra-class correlation coefficient (ICC) of the total score was 0.87. We also tested for any systematic change of the GFS, as a function of time, by correlating the time interval between test and retest with the difference in GFS score at the two occasions. We found no systematic changes in the GFS score, (Spearman Rank correlation coefficient=0.09).
Responsiveness
The GFS showed significant differences in median values when cohort 2 was analysed in relation to the existence of LBP (hypothesis 1) with the Mann-Whitney test.
The median values of the GFS in the two age groups of cohort 2 were equal, but a difference in inter-quartile range and a significant difference according to the MannWhitney test (hypothesis 2) was found.
There was also a significant difference in the GFS score, comparing the subgroups with and without comorbidity (hypothesis 3) (see Table 5 ).
The GFS scores were significantly decreased at the 1-year follow-up after surgery for both isthmic spondylolisthesis and disc herniation (hypothesis 4). The effect size calculated with the two different methods in the spondylolisthesis group was 0.96 [3] and 0.82 [18] . In the disc herniation group, the effect size was 0.55 [3] and 0.85 [18] (see Fig. 2 ).
Feasibility
The response rates of 98.3% in cohort 1, 99.3% in cohort 2, and 100% in cohorts 3-5 indicate that there were no major difficulties in understanding or answering the questions. The mean time needed to fill the questionnaire was 1.2 min, range 0.5-3.5 min.
Correlation of the nine-item GFS with the 17-item GFS
The correlation between the nine-item GFS and the original 17-item GFS was also tested in order to estimate potential loss of information resulting from reducing the number of items to nine. The correlation was 0.94 (P< 0.001) in cohort 1 and 0.95 (P<0.001) in cohort 2, indicating that very little information is lost by reducing the number of items to nine (Fig. 3) .
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Discussion
The most important aspect of validity is the way the questionnaire mirrors real life. The gold standard is the actual performance of the physical activities described in a questionnaire. This was tested in 11 of the 17 original items. The nine items that showed high individual correlations were selected to form the final GFS (Appendix). The score of the final GFS showed a high correlation in all three aspects of the performance test, suggesting that the scale actually describes physical activities in a valid way. However, the mean GFS score was higher (61%) before admission than both the patients' assessments after the performance test (44%) and the observer rating of the performance (44%).
This difference is reflected in the correlation coefficient, which was lower in the pre-admission self-rating rating versus observer rating (0.78), and the pre-admission versus post-performance self-rating (0.81), than in the post-performance self-rating versus observer rating (0.88). The same tendency was found in a recent study by Salén et al. [26] , in which the corresponding correlation coefficients were reported as 0.48, 0.69, and 0.78, and also in a study by Simmonds and Claveau [27] .
Patients appear to overestimate their disability in the self-report. It seems that, after trying the activity under controlled circumstances, they correct their assessment to such a degree that the correlation with the observer rating becomes very high. This hypothesis is, at least partly, supported by the fact that both the observer rating and the patients' own ratings are generally lower than the patients' self-rating before admission.
Over-estimation of self-reported physical disability might be diagnosis dependent. Hidding et al. [16] reported that discordance between self-reported disability and observed performance was high in fibromyalgia, moderate in rheumatoid arthritis and negligible in anchylosing spondylitis. Contrastingly, Jacobs et al. [17] found a very high agreement between rheumatoid patients' self-report and observed performance.
The consistency in patients' over-estimation of disability is also shown by the fact that the reliability test in cohort 3 showed a higher correlation and a difference in disability between test and retest of only six percentage points (56% vs 50%).
Correlation coefficients of the GFS scores with the performance test of between 0.78 (self-rated pre-admission vs observer) and 0.88(self-rated post-performance vs observer) are well above what is generally considered as acceptable in clinical trials [5, 15] . The nine individual items showed correlation coefficients of between 0.41 and 0.82 in the three aspects of the performance test. This compares favourably with a recent performance versus self-report analysis [28] , where the individual items showed correlation coefficients of 0.40-0.60. The nineitem GFS score thus seems to be a valid measure of physical disability.
The reliability, estimated with the Cronbach's coefficient α of internal consistency (0.69 and 0.86 in the two cohorts tested), was substantial. The internal consistency, or homogeneity, of the items of a score is a measure of how related the items are with one another. The present correlation coefficients confirm that the individual items are related on an adequate level [5, 15] . The measurement error was small, as indicated by the item percentage agreements, ranging from 57 to 96%, and by the high intra-class correlation coefficient (0.87).
The construct validity, tested as the correlations of the GFS with the ODI (0.61) and with the MS (0.54), were low. This was anticipated, since both the ODI and the MS measure several functions that are complex social functions rather than strict physical activities, e.g. sexual function, travelling, personal care, need of change at workplace, restriction of normal life.
The responsiveness of the GFS to change and the ability to discriminate between different clinical statuses were corroborated in the test of the four hypotheses, which were all confirmed. The effect size, calculated in the cohort of surgically treated disc herniations and isthmic spondylolisthesis was high, indicating a clinically relevant sensitivity to change in physical disability.
The mean time needed to complete the questionnaire was 1.2 min, which is shorter than the time needed for the ODI (5 min) [13] , the MS (10 min) [26] and the RolandMorris Disability Scale (5 min) [23] .
Conclusion
The results of the present study indicate that the GFS is a useful disease-specific instrument of measuring physical disability, showing high validity, reliability, responsiveness and feasibility. 
